Abstract. A framework of a general type of Petrovsky equation is formulated. The characteristic equation for eigenvalues of the system is derived and the associated eigenfunctions are found. For Nconnected beams with linear feedbacks at joint points, the asymptotic expansions of eigenvalues and eigenfunctions are further developed, and the Riesz basis property and the exponential stability are then concluded.
Introduction
The vibration and control of serially connected strings and EulerBernoulli beams with linear feedback controls at joints have been studied extensively in the last two decades (see, e.g., [2-4, 11, 16, 17, 20, 21] ). In addition to the analysis of the distribution of eigenvalues, one also needs to establish the so-called spectrum-determined growth condition in order to conclude exponential stability for these infinite-dimensional systems from spectral analysis. In the case of serially connected strings, the first results on exponential stability were obtained in [16] for a 2-connected strings with linear feedbacks at the middle of the span. The stability of N -connected strings under joints feedbacks was studied in [17] . It is shown in [19] that any system of N -connected strings with linear feedbacks at the joint points can be put into a first-order homogeneous hyperbolic equation in the following general form:
where
BAO-ZHU GUO, YU XIE, and XUE-ZHANG HOU
T are column vectors in R N and R n−N , respectively, and D and E are real constant matrices of appropriate sizes. It was proved in [14] that the spectrumdetermined growth condition always holds for system (1.1).
For Euler-Bernoulli beams, using the frequency approach, exponential stability was studied for a single beam equation with moment boundary feedback control due to failure of finding the energy multiplier which is one of the main approaches in proving the exponential stability of the system [5] and for 2-connected beams [21] under linear feedback control at dissipative joints. On the other hand, the spectrum analysis was carried out for 2-connected beams [3] and for general N -connected beams [20] under joint linear feedback controls. It turned out to be very difficult to establish the spectrum-determined growth condition for distributed parameter systems [22] . Euler-Bernoulli beams are not an exception. Even for a single beam equation, the proof of the exponential stability is difficult despite that its spectral distribution is clear (see, e.g., [5] ).
Recently, an alternative referred to as the Riesz basis approach was proposed which may lead to a more profound result than the stability analysis. In this approach, instead of the spectrum-determined growth condition, one tries to establish the Riesz basis property for the system. If successful, the growth condition can then be concluded as a consequence of existence of the Riesz basis. The Riesz basis for single beam equations was developed in [6] [7] [8] . The basis property for 2-connected beams was studied in [9, 10] . In this paper, we study the following general Petrovsky type system [15] in one space variable in normal form: 
